Periodontopathogens induce expression of CD40L on human platelets via TLR2 and TLR4.
The outstanding importance of (soluble) CD40L to cardiovascular disease (CVD) is becoming increasingly apparent as CD40L is an important mediator of thrombotic and inflammatory processes. Platelets are the main source for CD40 ligand, linking platelet stimulatory events to inflammation and adverse adaptive immune responses. Periodontitis represents a chronic dental infection by distinct gram negative bacteria that is associated with an increased risk for CVD. However, the effects of periodontopathogens on CD40L expression by platelets have not been determined. Effects of periodontopathogens A. actinomycetemcomitans Y and P. gingivalis on the expression of CD40L were determined and the underlying receptors and pathways were investigated. 26 patients with periodontitis and 19 controls were included in the clinical part of this study. Periodontopathogens directly induce surface expression of CD40L in human platelets. This activation depends on plasma factors like CD14 and involves TLR2 and TLR4 but not FcγRII. Inhibition of PI3K and PLC completely abolishes bacteria-induced surface expression of CD40L. TLR2 and TLR4 agonists, for example, are also able to induce expression and release of CD40L in human platelets. In patients with periodontitis, plasma levels of soluble CD40L are elevated and positivity for P. gingivalis is associated with a statistical significant increase of soluble CD40L. Our data indicate an involvement of periodontopathogens in increased plasma levels of soluble CD40L in periodontitis and therefore provide a novel link between periodontitis and increased risk for CVD.